TABLE I. Laboratory data at presentation MCV = Mean corpuscular volume; TmP/GFR=tubular maximum for phosphate reabsorption per unit of glomerular filtration rate.
neck ultrasound showed a large parathyroid tumour beside the right lower lobe of the thyroid measuring 2·3 ern in diameter. Bone mineral density (BMD) was measured using a Hologic QDR 2000 Dual Energy X-ray Densitometer (Hologic, Waltham, MA, USA). Bone mineral density (BMD) of the whole body, lumbar spine and hip was 0-492, 0·562 and 0·108 g/cm 2 , respectively. Total T-score of the hip was -7,42. Bone biopsy of the posterior superior iliac crest showed mixed hyperparathyroidism and osteomalacia. There was evidence of active bone resorption with trabeculae showing a focal irregular scalloped appearance, abutted by osteoclasts and vascular fibroblastic tissue. There was prominent paratrabecular fibroblastic proliferation in the marrow with many dilated vessels. In other areas, the osteoid was thickened and the mineralization front could not be seen
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CASE HISTORY
A 66-year-old Chinese man was referred for investigation of weakness. He complained of weakness and wasting of the thighs for 4 years and low back pain for 2 years. He was homebound for 2 years and had very little exposure to sunlight. Home helpers brought him three meals a day. He also complained of polydipsia, polyuria and constipation at times. In the past, he had been an intravenous drug addict but had discontinued the habit 2 years earlier. He also smoked and suffered from chronic obstructive airways disease.
The patient weighed 31·8 kg and he was 144 ern tall. He had a kyphoscoliosis and pseudoclubbing of the fingers. The gluteal and quadriceps muscles were weak and wasted. Reflexes and sensation were normal. He had poor chest expansion. The peak expiratory flow rate was 140 L/min. His blood pressure was 150/ 90 mmHg.
Investigations indicated evidence of severe hyperparathyroidism and increased bone turnover as shown in Table 1 . Serum total 25 hydroxyvitamin D (250HD) was within the reference range. There was no aminoaciduria or glycosuria. The patient's urea was 12·6 mmol/L on admission and became normalized (8 mmol/L) upon rehydration.
His skull X-ray ( Fig. la) showed a pepper-pot appearance and the hand X-rays revealed distal resorption of terminal phalanges consistent with hyperparathyroidism. A looser's zone was identified over the left ulnar bone. There was generalized osteopenia and bone softening of the pelvis. Both femurs were fractured and the inferior pubic rami were widened. The chest Xray showed fracture of the right clavicle in addition to multiple bullae in the upper zones. (3, (4) (5) (6) (7) (8) 9) 65 /lmol/L (44-107) 64 giL (66-81) 31 giL (36-48) 1129 ru/t, 1042
231 pmol/L (70-625) 410 pmol/L (150-700) 12 pmol/L (7-39) DISCUSSION vitamin D (1,25 Vit D) 0·25 lAg a day, was started both for the osteomalacia and as preparation for surgery to minimize 'hungry bone syndrome'. The plasma calcium was stabilized at 2·9~3·0 mmol/L.
In view of his poor respiratory reserve and marked muscle weakness, parathyroid ablation using ethanol injecrions'-' was initially attempted. He received three ultrasound-guided ethanol injections into the parathyroid gland, each using 1-2·5 mL of ethanol. Plasma parathyroid hormone and calcium concentrations gradually fell in response to these measures as shown in Fig. 2 . However, complete resolution of the hyperparathyroidism was not achieved and surgical parathyroidectomy was performed under local anaesthetic 70 days after the last ethanol injection. A single parathyroid tumour was located in the right inferior parathyroid. The other three parathyroids were of normal appearance. Histology confirmed a parathyroid adenoma with angiofibrous proliferation secondary to the ethanol injections.
He was treated with calcium carbonate 1500 mg thrice daily and 1,25 dihydroxyvitamin D 0·25 lAg twice a day after the operation. Despite this, he developed symptoms and signs of hypocalcaemia 2 weeks after operation. On readmission, plasma total calcium concentration was 1·53 mrnol/L and intravenous calcium was given for 2 days. Oral calcium and vitamin D supplements were increased. The concentrations of plasma calcium, phosphate and bone alkaline phosphatase gradually normalized (Fig. 2) .
After I year, his repeat skull X-ray ( Fig. Ib ) showed a well mineralized cortex and there was remineralization of terminal tufts of the phalanges. The pelvis and both femurs were better mineralized and BMD of whole body, lumbar spine and hip had increased to 0·733, 0·732 and 0·223 g/cm~, respectively. He was still hypoparathyroid and was on maintenance treatment with 1,25-Vit D O'25 lAg daily and calcium carbonate 1500 mg three times a day. His most recent plasma calcium, phosphate and alkaline phosphatase were 2·59 mmol/L, 1·21 mmol/L and 147 lUlL, respectively. sunlight in a housebound patient, or poor diet due to disability, may lead to vitamin D deficiency. In chronic renal failure, parathyroid hyperplasia can progress to autonomous adenoma formation. On the other hand, there is evidence that osteomalacia may result directly from primary hyperparathyroidism. The requirement of vitamin D may be increased in primary hyperparathyroidism-due to increased renal synthesis of 1,25-Vit D, which in tum increasing the catabolism of 25-0HD via hepatic inactivation and biliary excretion. This increased inactivation of 25-0HD falls after parathyroidectorny." Thus, osteomalacia may develop in patients with primary hyperparathyroidism who consume an adequate but borderline amount of vitamin D. In addition, long-standing hyperparathyroidism causes phosphaturia and hypophosphataemia which may contribute to the development of osteomalacia by reducing availability of mineral salts for incorporation into available bone matrix.! Our patient had no evidence of gastrointestinal disease or renal failure that could contribute to osteomalacia. His plasma creatinine concentration was within the reference range and the plasma urea concentration which was initially raised normalized upon rehydration. Also, parathyroid hyperplasia was not confirmed at operation. There was no aminoaciduria or glycosuria that may suggest tubular damage. The low tubular maximum phosphate reabsorption was compatible with hyperparathyroidism. His full blood count, serum iron, folate, 25hydroxyvitamin D and urinary calcium excretion were all normal. However, he had been relatively homebound for a number of years, and his diet was poor. Although primary hyperparathyroidism complicated by osteomalacia in the Western literature is reported infrequently.v? it is not rare among Chinese, Meng (1990),8 reported that 51·6% of the 64 patients had combined primary hyperparathyroidism and osteomalacia. This might be due to higher prevalence of borderline dietary vitamin D deficiency in Chinese, as a result of reduced formation of vitamin D in the skin because of increased melanin and low consumption of dairy products.
Percutaneous ethanol injection of the parathyroids, under ultrasound guidance has been used for the treatment of primary and secondary hyperparathyroidism since 1980s. 1 ,9 In one study.? eight of 18 patients became normocalcaemic and four others showed biochemical improvement. Possible side effects include transient or permanent hypoparathyroidism and vocal cord paralysis. Moderate pain may be experienced during the injection. Progressive fibrosis of the parathyroid tumours following injections impedes the intraglandular dissemination of ethanol and increases the risk of ethanol escaping outside due to raised intraglandular pressure.? Our case demonstrates the use of ethanol injection in a surgically unfit patient. However, response was only partial probably due to the large tumour size.
'Hungry bone syndrome' is a well recognized complication after parathyroidectomy and this can be prevented by treatment with low dose 1,25-Vit D pre-operatively.' However, pretreatment with 1,25-Vit D may exacerbate the hypercalcaemia of hyperparathyroidism10 and thus the plasma calcium concentration has to be monitored closely, Our patient in spite of pretreatment with 1,25-Vit D still developed severe hypocalcaemia 2 weeks after operation. This may have been due to the severity of the disease and its prolonged course.
This case demonstrates the complex interaction between serum parathyroid hormone, vitamin D, calcium and phosphate and shows that ultrasound guided chemical parathyroidectomy is a possible alternative in those patients unfit for surgery. 
